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[if ^ji 1 1 

?-r - )V ; y ? =, (GC-B) v£'tt«g^1r3«^ t LT#tf, FGFR3HST £ * L 

M# « if flu ffl 

[If 2 ] 

mmm 3 ] 

[ If <f< JH 4 ] 

[mmm 5 ] 

mm^MmM^±m^. mar. m#&o f /xiiR#<7>#^-?£>-s , if ^ jm 1 ~ 4 ^v^-f 
ti fr— m iz ie«<^ ffl^^o 
[if mm 6 ] 

[If^Jl 7 ] 

miie^ * k ^cm+ h -j umm^y° * h (cnp) xii^iw . if mm 6 tc 

[mmm 8 ] 

m 7 icieK<^ffl^;t/o 
[if 9 ] 

BuieCNP^K^iJg^- 1 <7>CNP-2 2X&E?U§^ 2 co CNP-5 3T* £ . If 7 lcte«£<7>ffi/£ 
[If 1 0 ] 

sole mmm^- 1 xummm^ 2 cot ^ j mmmiza^x i^&mo-r 5 

g|^Xttf4fln L ^oCNPv$tt^*-t £ % toT'&Z . If mm 7 [cie«<7>ffi/&t/o 
[If 1 1 ] 

GC-B^>£'ttffc-t& C i: \z J: o T . FGFR SPIRIT L &uflS#;<7>#^*ifftn-t£c: ir^iff 
[If 1 2 ] 
[If^Jl 1 3 ] 

Huie#S^^jn^^M#. if ^v/XliRf <7)#IT**4, If *JH 1 1 X it 1 2 tc IS 

mmm 1 4 ] 

BUieGC-B**. CNPXti ^- ^I^iP#lc J; o T^'ffiffcS *i £ . If J|<Jl 1 W 1 3<?> u 1* ti ^-Jl 
tc fe«^> #j%if flnTra. 
[If 1 5 ] 

fuieCNP^\ t h ^#t?tH#L^XaaMi*<^CNP-22XttCNP-53T*>§ . If^UHlcIS 
[If^Jl 1 6 ] 

suiecNP^\ mmrn^- 1 ^cNP-2 2xai^os^ 2 ^cnp-sst&s . if >i<JMi4icie®^# 
[if mm 1 7 ] 

SuieMii#ib s . e^ijs^- 1 xizmmrn^- 2 <r>-r 5 ; seEjrijic*?v^T w^cm^t 5 j m 

mmXltttfW L ^oCNP>H'l4^*i--5 <?> T- £> S . If *JJf 14lcie®<7>#4%if fln^ 

vie 

[If^Jl 1 8] 



im^m i 9 ] 

i:i %#t? . If *JI 18 tclBfS<7) ^ 9 ') — — y r^m* 

im^m 2 o ] 

notecc-B^tt mm ft c gmp^^s t lth^s . if *ji uxa incie«<^ * 7 

[ If <f< JH 2 1 ] 

Gc-B^^mm£ i±^^«HHfla»^mii l . mmmft^&mwntowtET xitrtwtET 

[If ^Jl 2 2 ] 

GC-BfcvS'l&ffc-t £ C i: tc J: 0 FGFR3H3t%1r L * v>fC#tt#* #ft 3 



[mm%] mmm 

[ 0 0 0 1 ] 

*^BHti. rT->h is ? => (GC-B) ■Zfe&it-t 2>Wn-&i?%]r$.ft t LT#fe#^lf 
flnfflffl/fc&icffl-t*. Mtttolcii. *fEHHc7),ffi^t;ti. FGFR3IS£?^* L * w 

*5£Wl£ %fz. GC-B^vl^ttfb-t-S 3 t tc «k § # ;K it fin 73 v£ £ . 

[ 0 0 0 2 ] 

^fMfl ii $ <b tcGC-B^^ttfk-t* 3 t tc J: 0 FGFRSS^fr^* L 3 -t± * 

[ 0 0 0 3 ] 

g^ft ftffi#J%<(E t li. TfBltt. Isl «k 0 -2SD (SD : Ht^lfm) 

J i:£|ft<?*u c^*micM^i-^it^tci&#ft^ t LTlf Br 3 ftTv**. f Ufttl 
*E ic tt . «|*^t>1"l>y i 'J>tt^a : f-l ( I GF- 1 ) frW^^- ft fc ft 7 l*J ^ 
itISi:, Jftrt fEW^ttf&M. ^feffcHSTft £ <r>fe- f*J ftmVt&m^k 

[ 0 0 0 4 ] 

ft ^M^^ftr **ff fctiT % tz« m^wmit. lom^mizn^m^xnm^^m cm 
ufcjfcji* >u t^sf^tt^ifiau^^^^^teft^^* ^ ^> attic £ 9 #j%<?> 

#VlifiSc#-tS >±tt^iha6 § # V liih * o T L * 7 o tub ^v^ti^y&Jf 
M^Vn-t & <7)T* a ft < . ,«.*<^Q0L<^ft^^ h t SUSfiST? tt ft t % £ «b tlT o § ( Amer i 
can Journal of Medical Genetics 19 97; 72: 71-76 ( # # jrf i£ 1 ) ; European Journa 
1 of Endocrinology 1998; 138: 2 7 5- 2 8 0 (##fF 3C Ffft 2) ) . ffit # j| ffi <?> 7 % 1*1 # '14 <& -» 
^Stifife^ ^ t >^ IGF-lft if ^lifljT^Y&^Jb*!^*^^-?** 

ft < . i£ ^ ^ > tt^Ni*f^-*'l4fi#^?Eic &#jlH**fg#> h fix ft v^c t frh . 1r$jft 

v6-lf^lii¥fc L ft o ( > ^ * ^- ~ t >v milffi 1 9 9 9 ^ B UB P ft/H B P tfJJR-te 
fF^ClIU) ) . 3*l«b*>tt8iLa>«b*r EuilftcSo* < v&Jf ^<30^^**m^tlT 

§ fc. 

[ 0 0 0 5 ] 

r-r — ^ x ? ^ --tf (GO lis GTP^^-b^7> K > >v -b > ^ + -"?*><6 c GMP<?>^^^M 
T 5 M -C«t4)giai?ft 9 x GC-A, GC-B,-, GC-F **^n h fix v^S . C 
C-Bli±lc jfiL W 1*1 Iffl US fc JLtfi $ ti. ¥>t^^?fiiMlc S-^-^S ktiibftTv^, 
[ 0 0 0 6 ] 

f F 9 ^ A jpj m ^ 7' ^ H (NP)Mtt. ANP h <) ^ U ^ 7'^ K ) . BNP (flS'14-9- h 

^ AflJJ^^ 7° H ) «fc VCNP ( CM -9- h '9 ^7 AflJH? ^ 7°^ K ) 3 SI^ «b ft 0 . 21 
3P(<7) ^ "F — ') >i i, t => --tf^SSg# (ANPfc «k ^BNPfc^-t-S NPR-A. CNP lc Wi" * NPR-B 
) £^LT,fflJi£l*JcGMP^^_h#M -t± . $ ^ fcil^co c GMP^ 7 a: ^ 9 -ft=f-<ntf?&\z «k 
o TfflUai*! >- €3l3b*ff ^tlS t ^>tlTv>* [Ann Rev Biochem 199116 0: 2 2 9 - 2 5 

5 fF^ffl^4)] o NPMtJ. #i^<^1-I^'f4^ftiJP^JflL)±^ilIf5fcS^ftSSiJ^^^-t t ffi 
^£*lTv>£fc*[J Clin Invest 1 9 8 7 ; 9 3 : 1 9 1 1 - 1 9 2 1 (#4#ff3C ft 5) , J Clin Invest 1 9 9 4: 
8 7: 1 4 0 2 - 1 4 1 2 ffifcDU)] . ^KJfilW^W^<^« «- ftffiliT-co^^i: ^<^^IIv$'r4^ 
«btlTv^ [Endocrinol 1 9 9 1 ; 1 2 9 : 1 1 0 4 - 1 1 0 6 [ft ft fff-Jc ffl. 7) . Ann Rev Biochem 1991:60 
: 5 5 3- 5 7 5 (^fffFlfciU) ] . IX#lcflLTtt. BNP [Proc. Natl. Acad. Sci. U.S.A. 1998 
: 9 5 : 2 3 3 7 - 2 3 4 2 m& * fz It CNP<o M W fc is It & m fcl ** . ^*t*ffflfla9t 



f lt7"?-3 (FGFR3) safe^^^S 
t h*mn 2 ftTi^ £ [Nat Med 2 0 0 4:1 0 ( 1 ): 
=NffF3C«l)] 0 
[ 0 0 0 7 ] 

[ifffF^CItU] « W 2 0 0 3 - 1 1 3 1 1 6 &S 
[##fF>Cfi£ 1 3 American Journal o 
[ # iff f^P S£ 2 ] European Journal o 



tc |e H -t & 



(imtfrJCffiW) • iff M 2 0 0. 



2^ 



Medical Genetics 1997: 7 2: 71-76 
Endocrinology 1998: 138: 275-280 
im 1 9 9 9 ^ H»B P tt/HSB P aj)R-te:> 



9 



Ann Rev Biochem 1991:60: 229-255 
J Clin Invest 19 8 7:93:1911-1921 
J Clin Invest 1994: 87: 1402-1412 
Endocrinol 19 9 1:12 9:1104-1106 
Ann Rev Biochem 1991:60: 553-575 
Proc Natl. Acad. Sci. U.S.A. 1 9 9 8:9 5 
Med 2 0 0 4: 1 0 ( 1 ) : 8 0 - 8 6 



3 



2337-2342 



[ItftefrXM 5 ] 
[#4ffF£SK 6 ] 
[#ifffF£SK 7 ] 
[#4#f«iSK 8 ] 
[#iffff£itK 9 ] 
[#iff fflcm 10] Nat 

[ 0 0 0 8 ] 

*f&BH<7>B^tt. FGFR3H?fr£* L ffi#il-9E X « ffit#^^J£L# Jilfro AS # lc 

[ 0 0 0 9 3 

*^BH<7)3U<50 B fl^tt. GC-B^vH'l4fbi--g. c t iz «k 9 . FGFR3SS^1r L ft f£#4v9S 
[00103 

*f&Bfl<7>£ <b lc SU <?> B Iftli . GC-B<Ov£'£^ffil£? t LX ^^mmm^ ^ 7 ] ) - - > rt5 
7jv£*ffi#-t 5 - i: 
[00113 

*i£Bfl<?-> £ ^ ic SU <t> @ ft liGC-B^vHttfb-t-5 3 i: tc Jc 9 FGFRSS^Ir L ftv^3rX#<l4# 
[00123 

*fEBj}^ ti. r-r — ^ x * 7--HB (GC-B) v^ttfb^H^ 1 5 CM-^- h -J 7 AfiJ 

§M4-<7-^F (CNP) JfiL * Jg fc* ± # § C NP h 7 > 7. ^ x =. >v 7 v 7 7. 

*fE«!L. #^^<^i^Wfc J: Vj&M%Kit^<r>&m-&tfim L fc^S, CNP h7^yiz 7 
7 7^ xt« li. M-&HI1jai)*{kM2 ftT^s 3 t *? J: v^il#^^«C#****lc)iEJ¥ LTv^ 
Ufc. Zft<b<7>CNPh 7> ^yizv x^tt^»*f FGFR3S^^*L 

ftv^jf^-lciD v^TCNP^JflLtf ttlcfpffli-S z i:-?#^iS^n**ffi3i$*iS 3 h^Utt Lfc. 
[00131 

LtAST, * f& Bfl li . T IB <r> fE bh ft 5 0 

*f&B^[j. mi^flifilcfcv^T . GC-B^vH'ttfL-t£^K^*«7> i: U#tf, FCFR3H 
L ftv^M#lcS-^i--2»#«i#^nfflffl^i^^m«i-^c 
[00 141 

_hteffi/£«*FGFR31 



ffl 3 ft * o 

[00153 

<^fifrlcf$ffl^ft§„ 
[00163 



_hieffl^^3b*FGFR3S^^* L ft ufitllif.fl^ 



[00 1 7 ] 

* ^ m <r> 30 ^ H Sfeflg+i ic jo v ^ T ±iefli3^7'f HT*A5„ 
[0018] 



[0019] 

3 ~<? o 

[ 0 0 2 0 ] 



1 <7>CNP-2 2XliE?U 



2 c^CNP-5 



1 Xttlfi^JS-^ 2(^)7; J 



o 

[ 0 0 2 1 ] 

*f6BHti. mi<Dmmz is x^X . GC-Bfc^tefb-t-SZfclckoT. FGFR3S£r^*L£v-> 
M#^#ft^i#^n-t s 3 t %iff ®r t i- § . # i# An 
[ 0 0 2 2 ] 

*f&BH<^giJ<^^m«JtHcfcv^T . ±!C#J%ii*jnfc**JfiI#. Jj$#. m#& v/X R#<7) 
# ^ T* £> £ . 
[ 0 0 2 3 ] 

*fEBfl<7>giJ<7>Hmflg*ilc:fcv*-C . _biBGC-B*». CNPXli^-^l^ip^lc J: o Ti^ttfb^ ft 

*f&BH<^SiJ<^^m«JtHcfcv^T . _hieCNP**. t h *#t?m&MX&Jft^i*<oCNP-22 
XliCNP-5 3T-*> -5 o 
[ 0 0 2 4 ] 

*^BH<JT>3iJ<50^mflg+llc*?v^T . _hieCNPi?». I^iJS-^ 1 <7>CNP-22XliE?iJg-^ 2 <^CNP 
~~ 5 3 <$■> § o 
[ 0 0 2 5 ] 

*f&BH<^gij^^m«Jtitcfcv^T . _h!et»#**. se^JS¥ 1 xhehis-^ 2 5 ; m 



[ 0 0 2 6 ] 

*^BHti. mmmmiz&>\,*T . u-%<7>^^mm t Lxm^mmm^mnmrn* ^ ^ 

[ 0 0 2 7 ] 

Bfl <5D-<o#| Steffi ic*? T . ±ieGC-B<^^'l4^\ iNHBart c GMPM^Mt 

ft -5 „ 

[ 0 0 2 8 ] 

*f&BH<7>MlJ^#imflg*ilc:fcr^T . ±15 t h GC-B * ^ frj 3 •£ *g ft IE 33 ** * 

ml, ii§f^ti%i^)^aTxii#^ftrt'igf l . m us ft c gmp^ 

I**gftifoW*>f?ftT hltftUit-ZomUft c GMPM^M^^^Jg^ t L 

x ^MmMM<^mmmm* ^ 7 • r-r & z t ^#t?„ 

[ 0 0 2 9 ] 

^¥tm H 2 h \z. GC-B^vHttfti-3 d h ic «k *) FGFR3Pl^1r L 2 

[f£BflcO#j||] 
[ 0 0 3 0 ] 



felt -5 F*3 5H£ttf£#4VJ*. #l*l^*'l4fi#^^&^-^'t4©#^S^ ^<7>ffi#^<fM^-m«e 

3 t^Hi^icts, z<7>fflj£^ii. >f > ^ - >«^lHf-i (igf- 

SChlCckOin vivo, ex vi vo*> £ li in v i t r o \z T F GF R3B^ ^ * L 4- # 
[003 1 ] 

*f&BH% ib jb^j&^^JMJ 2 iz Ifit£<50 J: 7 icf^M L fcCNP- h 7>Xy 1-7 ( 
CNPTgra) iCov^T^f F -atfflv^Tifif lf»lf ^ i: 3 ^ ^ 0 3 tc ^ £ *l 

5 J; 7 f?£M^ ^ XT*li3*<7) x >i (wild CNP gene) ^ ft £ *l . CNPTgmT* liwi 
Id CNP genelc^jn^Ts 4> Ait fc=t t±3 2*<?) >- r+u. (t r ansgene) 2 *i£io CNPTg 

111 T* <?> C N P </> f& ^ *fc It -t -5 tb . m A L tz it T ^ ^ % it * * ^ M £ tl -5 fig T *> § Iff §1 
£ Vifo&T<^CNP<^JgfcIl^fc £: C *> . CNP Tgrali ff £M \z M L . JfflKTift l Ofg . jfil^T 

m2^<7>a?mm*^ ltjo o . ^n-^&icimiccNP^^ f **5Sfu^m$ n-cv^s z t 

fc* fill 18 3 ftfc (^fifeflj 4 <7>ft 1 ) o 
[ 0 0 3 2 ] 

5 <b lciltttt<7>CNPTgm:fcr «k ^^-<7>iES[B]^fP<7>#Eft^. 2^95!IB ic *> £ *J m^^\zm& 
LfcJfSH. JttSSt t lc C NPTgmti SIMMIES le] IK ff =k ►) ^ ^ § < . tl^ii^LTv^ c 
h *»#IJBH Ltz (134 ; £0 : tim : 4t). ft o T Jfli + <^ CNPUSt: _h# $ ^Kt 
i#7]B $ ft -5 3 t £ ft fc. 

[ 0 0 3 3 ] 

cNPTgm<^^^ix#^j?$ zmm^mizMffi-t z a ^ii#nMs<^^^^:#^*ih 

Tffltff^ft^rzhZ?,. CNPTgmlcfcv^T ttihlg. (JEt^IS efc V * <?> & %\r<7) f 

^Ticov^T^tf^^tcir«icj?v^ z t frmuzntz (05). cnps. ^n#<5o»c#tt#w 

t5 C t tc =k o T t W^^#^ii^B^iS]ti- -5 3 t 6*^ $ titzo 
[ 0 0 3 4 ] 

t^oT. *^B^ii. GC-B*«ttfk-r*J»M**«f^^ t LT#ti>. FGFRSS^^^rL^ 
v^M#lcS#-i--5.#^i#^Bfflffl^i^^m«-t-So 
[ 0 0 3 5 ] 

^f&Bfllcfc^T . TFGFRSS^J hli. FGFR3 («tt^*EflaiiMHT u -b 7'^ - 3 )jaf5T 
<?>^Sic J; S$X#<^i^^»fl5iJlc|eHi-S$X#Mff^S^^$X#ff^^^S^. FGFR33afe 

=F<r>5t$L?cm% t-^mm ^t^ttir^^^v^tr^^^gti*t§ c^n 2003-1 

13116. #JfffP^^10. §Pf i>HIWO 0 2 /0 / 4 2 3 4 ) „ 
[ 0 0 3 6 ] 

*^BH<^^]5feflg+tlc fcv^T . i:ieffii«tiFGFR3Pl^1r L * v^®#^^«.% S 
*^BH<^!giJ<^^Steflg«lc v^T . iiieffl^^li 5 -b icFGFRSSSr^* L «rv^ fi-t*^ 



[ 0 0 3 7 ] 

*^BH^!3iJ<^^m«Jtilcfcv^T . ±IB # i8*m li ft JIT . 
[ 0 0 3 8 ] 

*%BH tc fcv^T - ^ x ? => - -tf B ( G C - B ) tit. + h ') ^ u%]m ^ * H f##E (NPR 
[ 0 0 3 9 ] 

*^&BH tc is v^TGC-Bv^'tt i: ttx rr^^y^ - -Hv^tt t |b]#|<^ fflfg t L T f^ffli" £ . 
^^BHtcfcv^T. r-r--»u >- * 7 — -tf B (GC-B) fbt/H X tt GC-B7£14 fb^H tt . CNP 
^)f§#t LTfrJ^ti&GC-BhM^LT c tl % v^'tt it~t £ ^y°* h'Xli^M^f Httffis^ 

ti* ^ 7°^ ^viaitats tis. Gc-Bv^'ttfb^/Htts #0xti. cos-7#<o:tg«*ffl 

l)&«Hc GC-B§§#£ f& 31 £ -feK ia t-tfl lc fl* W^M^^M L «. -S^ilS^V-S^^W (i 
£li37°C. 5#&)«HJiatfc**S«Lfc<?>*3. *BJ)3l*l<0 c GMP^^M^ll^-tS^vi (Science 
19 9 1: 2 5 2: 1 2 0 - 1 2 3) IZ «k o T laj^ 3 tl 7 £ . "t * . 3 <7) J: 7 * T -y -fe >f ^5* flEffl L 
Tlffl^rt c GMP<7>j^£»*m*g t LTGC-BvU'ftfb^S^lBl^L, * ti % ^:^BH lc fcffl -* * 
C i: jb*T* § § , 
[ 0 0 4 0 ] 

*fEBJJ<7>#|j&te<|g*ilc fcv^T . GC-BvUttfb^Hli ^ 7° * H *) . £f £ L < li C NP X 
<7>SI4?*T*>*. $ff*Lv*CNPli. t h ^#t^Di#LMXtt^Mt±3*^CNP-22^^CNP-53^ 
<b5giRS ^Tifc »K $ <blc£f * L < tt. Se^JS-^ 1 <7)CNP-22XliSe^J§-^ 2 CNP- 
5 3 T* «Fb •£> o 
[ 0 0 4 1 ] 

*^^^SU^H«£flB«k:4JV^T. iiteCNPt^i* . SWSt 1 XliSWSf 2 ^>t 3 
[ 0 0 4 2 ] 

*mn~?1$.m^Sm%CNnzi$. £ h ^#t?ffi#LMEij*CNP (CNP-2 2 : B i o c h em. Biophys. Re 
s. Coramun. 1 9 9 0 ; 1 6 8 : 8 6 3 - 8 7 0 , M f% i> m WO 9 l/l 6 3 4 2 . C N P - 5 3 : Biochem. Biophys. Res. 
Comraun. 1 9 9 0; 1 7 0:9 7 3 - 9 7 9, Jff ffi ¥ 4 - 7 4 1 9 8^f i>ffi . 4f ffi ¥ 4 - 1 3 9 1 9 9 ^ &m . JffHi§¥4-12 

ii9o-^&*K ^Mi*cNP mm^i-nuw^&m) . m^m**cnp m n§¥4-i2oo95-^& 

*K M<^lc, ^ H§¥ 6 - 9 6 8 8 ^1>#. SI£&lfflWO 0 2/ 0 7 4 2 3 4 lcll^3ft£CNPMM#'<7'* 
K <t~> Jc 7 ^CNPM4p#*»# U iiSo 
[ 0 0 4 3 ] 

X^E43*CNPt LT, 22^^537 5 ; ft S ^ h tt Z> C NP-2 2^ V C N P- 5 3 *»*a h tl T *J . 

f&B^tcfcv^Ttt. ftMXti t h ^^t?Di#LME43*<^CNP. iffiLdith ^#t?nf^L«i 
*<7)CNP. $ h \ztf * L < tt t h i*coCNP)b*f$ffl 3 tl 7 S o t h CNP-227^ VCNP-53<50T 5 
>»BtS^ll±x rie^>K^JS¥l^vffi^JS¥2 : 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu 
CI y Cys (eh CNP-2 2 : ffifll g^f 1 ) ; 



Asp Leu Arg V a 1 Asp Thr Lys Ser Arg Ala Ala Trp Ala Arg Leu Leu Gin Glu His Pro 
Asn Ala Arg Lys Tyr Lys Gly Ala Asn Lys Lys Gly Leu Ser Lys Gly Cys Phe Gly Leu 



Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly Cys (t h C NP- 5 3 : mW S^" 2 ) 

t L X ^ $ tl § ffifll ^tLTfc^, -f tl t ft x ^^7 -f K Sp^f L s -t * *> t 
h CNP-22Tli6fi^^ x-f- -f >1ISt 22fi^>- X t >f > 5« fc <7> RB T . IfctF CNP-53T* 
tiSHi^ >- * t >f > iSt 53fi^ x x -f >f > t <r>fflX-% ti?tift=f- 1*1 x* * ^ 7 ^ H 

[ 0 0 4 4 ] 

CNP-2 27% ^ -v h CNP-2 2 li. t h C NP- 2 2 i: TO - <r> T 5 ; BtKHI ^'fr't -5 
^^CNP-53^;^^ -v h CNP-5 3T* li 1 lH7k V 2 l&co t 5 ) IfcBISjb** ft -eft Hi s&VGl yT*£> 
■5*>k:*t L t h CNP-5 3TMi^ ft^ftGln&^Al aT*£> 9 . 2 o^t 5 ; (JftM 
¥4-139199-^i>«. iff W^R-mHO-^&SL iff m ¥ 4-7 4 1 9 8^- ) . 3 <b k: * . - 7 
h CNP-2 2 . )fi^7; ; Ifc^SVal N C N P - 2 2 t m% Z M9\~\$m C -^Mit^* 

LTU5 (4fW4-l 2 0 0 9 4-^ &38) . 
[ 0 0 4 5 ] 

*mnx&m l 7 s xkcnp«. ^m^^^«mcnp. K^»€TX^ft^v£T-®iai2 

-?8!3t3 ftfcCNP*#A. *FiL< liiUS^ X^ft^vSTjBISI 3 ftfc t h CNP-2 2 ivt 
H CNP-5 3T*£>& <> IfiflfSSfa ic J: § t h CNP^Mittt. #J x. li\ t h CNP-2 2 X tt CNP 
-5 3<7>DNAI£?U (iff Hi§¥ 4 - 1 3 9 1 9 9 -^&|g) % ^7 xn\ 7 t - ; J tz £ co ? ?-[cffi^4A^ 

fML, L < liijMJISfrtCNP^^* K £ X L CNP ^ ~? * K * 0iR L ffi 

a m b r o o k <o > Molecular Cloning, A Laboratory Manual, Second Edition. Cold Spring H 
arbor Laboratory Press ( 1 9 8 9) \z Ifit£ £ ftT v> £ „ * ~? 7 ? - t L T li . m !x <?"> ? 

[ 0 0 4 6 ] 

*^BflT&ffl L 7 3 CNP!fS##«. CNPv$'tt^1ri- § t ic. t h CNP-22XttCNP-53 

IB] — -(7)2o<?)yXfO 8I£KI<7> x X ;L 7 H Id n tC Jc § Mfc ^ ^ * H !i3t^1r f -S t 

TifcoT. XieCNP<7> 7 7 r > > h . XIQCNPXii^ <r> ~7 => 7 > > h <^1i^-F 5 ; ^^^^ 

<kti o^^<?>ft!i<^T 5 ; miz ut& t k x xiecNP^-^^^xa^-^g^^^ 

^ K<^«^t 5 ) $8c<r>'M% < t t 1 o^tv^ K . ^^XieCNP^<7)^<7)Xa^ 

<^gP^-<7°^K<7>|il^T5 iilC 1 7LU^7^ ; i&^ft^jn L ^2 ^ 7° ^ H ^#tf o 7; 7 

Xttf4^n $ c i: ^«r*-t^, 0 c <r> J; 7 CNP-2 2 X ti C N P - 5 3 m^Vf It M *. It. ffifljg 
¥ 1 XttlQ^JS-^ 2 <7>t 5 ; ^E^iJlcfcv^T 1 -tl^)7 5 ; gmXlift^jn L 

[ 0 0 4 7 ] 

*^iNH#^-?f$ffl $ *LZ> rCNPvl^'14 J tit. GC-BlcfPffl LT /7 = * x ^ ^ --tfvgtt* 
X#^ *S^tt*>*vM±#^* 3 frjSk:iS^in3 -tf^^'tt^v^ 7 . CNPv^ttli. Iffl 33 r t - 
x * ^ -4fv$'l4. i: £ IfUHflart c GMP<7>j^XM^iiJ^i- S d t lz ck * Z t . 3bZ>\^lt 
7 -y h if^^J^lc-^^r^GC-Bv^'ttfb^H^^-^ Ltz<?)*>. ^ifi^HSfefJ 5 lc 
tlS «k 7 lC*E*^IIJ^i--5 3 i: . CJ:oT^L74. $ «b \Z U T 1 - » fi J 
fcl±. ai^l-10. ffiL<lil-5, $ «b tc^f t L < li 1 - 3 tf>tf S<7>8£8C*||-*. 
[ 0 0 4 8 ] 

CNP-2 2Mm-< -7°* H tc l±, ti^fHIX 6 - 9 6 8 8 ^- i>#^ LI FSS&HWO 0 2/0 7 4 2 3 4 lc $ 
tl* J= 7 ^Tie^H^-^ 7'^ K ti-5> ge^ij *<?>T<6tt t h CNP-2 2^ ^<?>^S 

[ 0 0 4 9 ] 



Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ala Met. Ser Gly Leu 
Gl y Cys (E#l§-^3) 



Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu 

Gly Cys (K5US^4) 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Ala Ser Gly Leu 

Gly Cys (E#Jg-^5) 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly C y s (gfi^J 8^7 6) 

Ser Leu Arg Arg Ser Ser Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly 
Leu Gly Cys 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu 
Gly Cys A s n Ser Phe Arg T v r 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu Gly Cys A s o Ser Phe 
Are Tvr (WM 9) 

Cys Phe Gly Xu. Xil XjulA s p Arg lie Gly IMIi^Ser lil Xi_L G 1 y Cys 
(;:T\ X a a = L e u . lie. V a 1 ; Xbb = Lys, Leu, Met; X c c = L e u . lie. Ala. V a 1 ; Xdd = Ser. 
Ala. Gly. Thr. A s n ; Xee=Met. Ala. Trp, His. Lys. Ser. Gly; X f f = G 1 y . Lys, Ala, L 

eu; Xg g = L e u , MetT#>5o ) (E#l£-^10) 

[ 0 0 5 0 ] 

HLfz. CNP-53HSM^ -f* h't tt. _hie<^CNP-22«m^ ~f * H fcttJfc-*- § t 5 J Wt&mft 

<?> ^ m & a- 1? m V\ ^ ~y° * t* a* # * ti z> o 

[ 0 0 5 1 ] 

*^BHtit/c. GC-B^v$ttfb-t-5 3 i: «k o T . FGFR3SS^* L ft i # </> # ^ if 

L ft v^M#<50#S^i#^n-t § k 7 jiPllci-J< t tf>T#> * = it. 

l±R#tf>#j|-?*>S. GC-B^'l4fbt/H<7)M#^Jii. _Lie£Sft*>CNPXli**>gH$#-?*>5 
. CNPHx L < li. n h ^#t?uf &«Xl±J^SI&*tf>CNP-22Xl±CNP-53-?*> »? . 
lc£Ti;L<ti. I^iJS^- 1 <7)CNP-2 2Xtiffi^iJS¥ 2 <oCNP-53T£> £ . CNPsJ§*?#« 

. Efljg-f 1 xaie^js^- 2 <?>-r 5 ^E^ijicfcv^T w8tiB*>-r 5 j&frXik. mmx 

lift fin L ^oCNP^tt**-*-* t <7>^#t?o fk^GC-BvgttffcifoWtt* #Jx«\ C0S-7#<7>:tg 
ft«HJlS**k:GC-B$##*IE3&3 *3tfclcM^3iJ^» L . -^SK^V-S^iff W 
(#U 3 7°C . 5^*£) Lfzcoib. mm\*)^ c GMPM^a^liJ/^i" -5 7J>£ (Sci en 

ce 1991; 25 2: 1 2 0 - 1 2 3 ) tc J: o X fa] £ 2 tl 7 h . ~t Z co «fc 7 ft T v -b >f f£ffl 

LTii^c CMP^M^S^Jiftf i: L T CC-Bv£'ft « H * IB] 5£ L . **l£*f|BJHc&ffl-t 

[ 0 0 5 2 ] 

*f&B^a$ ^ic Gc-B^vHtt^jg^ k l x^^m ^\<r>mtm^\^ * ? - rt« 

#:Ki#MJ<7) x ? >) --y ^Tr^^m^i" £ « #5EflH<7>H«£«B*lk: «fc 9 x GC 
-Bl±. _hie£#fttf>CNPXl±*<7>SH$#K: «fc o TvHttfb^ tl 7 -5 . GC-Btt. n 
--tf^ttlc J: 9 GTPfc><b-fe#> H > -v -b > x t-T?i>4 c GMP <7) * ftfc gjS i" § C t h 
fLX^ZCDX. GC-B^vHttli. lEHa^ c GMPM^S k tl 7 S. 

[ 0 0 5 3 ] 



[ 0 0 5 4 ] 

ouTlffiiltx^ 'j - > rf £ c t fc- h # 3 TrS^: # i?<, 
[ 0 0 5 5 ] 

*^BH<7>7. 7 .j_- > r^Stt. C0S-7^^^ft*Hflat*lcGC-B'S##^fE^$ 

*g « L 7c <7> *> . c GMP^^M^lU/^i-^^-a (Science 1991; 2 5 2: 1 2 0 - 1 2 3 )lcJ; 

o T #4% it fin SO ^ 7. ^ _ - > rf^:i:n-§5. 
[ 0 0 5 6 ] 

*f&BHti$ ^ tcGC-B^^'t±fb-t§ C i: tc J: *) F GF R 3 mn £ * L & V^$X#'I4#^ # Jl $ H± 
£7jv£^m«i-Sc *^BH<7>||]feflg«lcfcv^Tli. GC-B^^ttfbi" -5 c t \z & *) in vivo 
. ex vivo*>*vMiin v i t r o iz X IX#'I4#<7> W ^ ^ -f£it i" § c i: is*~n § § . * BH </> H 
filflHcfc^T tt*f * L < ±g«^#<^J:gft^lcfcv^TGC-B^^ttft:-t^^K^^ 
ijDtJZ^lcJ;') FGFR3SS^*L^v^#'l4#^#^^ffi3i-t^^vS^^fco 
[ 0 0 5 7 ] 

o 

[ 0 0 5 8 ] 
[ 0 0 5 9 ] 

mmm<nmfa*>Mj&m t l t a . ai^i*. xfri^ivr^y^, ^>7-> 

[ 0 0 6 0 ] 

fflv^ti^o Zco J: 7 &HI#ffl/£^lC fcv^T li. < £: i: o <7> 1r $J l& 7> 6 s 7 > & < t 

^ ^ t o & ^ MJ x 00 £ «\ . v > - N - ^ . 7" F ^ i , t h* n ^ y ^ n t' 

i-b'L-n-X^ i$t Ib '14 -fe ^ n — 7. . -r 5 > 7° > • x # 9 if-ifD 9 F>\ J- 9 -i f&T >l 

<?>^/]B^/. #J£«\ X t 7 'J v 7 ^ y 9 i,^) J; 7 *S)fi , lll^9n-'H*^ 
>• ^7^<7) Jc 7 ^r*J^^J. ^ 5 >IXli7XA7 *?ym<r) J: 7 W ffl M ^ ^ v ^ 
TU^. X It AM It . \z i *) >- a AS x -tf 7 ^ > . tFnJfy^nf^>f4^ 
in-X7H-F^; ir co 3^ ^ ^ M '\± X fii m # H <^ 7 -f ^ Aftl LTHuU 
2oFU^)lT'»ILTt iu„ $^lc. -tf 9 ^ > J: 7 >5r nft*IX ^ tl 7 ^. WWco i] 7° -b ;u 
%j a" ^ tl -5 o 
[ 0 0 6 1 ] 

<?>J;7^ffiW3iJ. Ji,*JiJ. 5?#|iJ. ffimMtc ^t#^T•v^ t =k 

[ 0 0 6 2 ] 

^#tti^,o TK'ttcovg^su. rnwm t lx it. m^it. &Mm*Jkv&mm^m£;Mmfr 



# £ ti £ o # TK'tt <7> i«$J . Jg® SO t L X It » 00 £ li\ 7' D f L > 7 ') 3 - ;k * 'J X * 

u > r m =; - >i . * ') — ~f ft «k 7 ft +1 ^ vA . x 57 ; - >i </> «k 7 ft t ;u n - ^ M s # v 

^ h 80 cmmmm) ft^^#^ti§ 0 z<n «* 7 ftffl/»&. $^jckj«9j. hi, 
#l f b mi . ^jHfbffl . mmmmm cm*.it. r>u^ym. 

^ ^ > it) ^j;7*iW]ijt^AT-v^T=tckvi„ z tt h it . 00 ^ if . if m j&m tc jc -5 

^iii^M. ?SI±^x\ii^K^ J: 7 ■fr^mUM s *><5VMi* ^K^J^ffi n-ft <?> Hi 'fit <?> i$ M 7j 

rzdbizn^nm l ^ t <^t-*> o t t * v*„ &^]i£&<7> mm t l x itm*. 

[ 0 0 6 3 ] 

* % hh <?> * m x tt =f ffi m it . mmiz-mz&m2nx^zmn&-$-n<ti;Xitrtmn& 

Jf TrS^^-fti^tc =fc oTM^S. L < tt^«PS4^S. 00 £ lift ft K =k 5fi 

(sratt, f«aiH\ mmmm. mmn^n&w* ^tc «* 4S4) . jsw 

[ 0 0 6 4 ] 

xtt*<7>i$##. <^Mii. ?6«fi-^s m&<7>mm. if^tis, *%<7>^ft ^tci^e 

T £ T* § -5 ** . - tc 0 . 0 0 5 fx g/k g ~ 1 0 Omg/k g <r> IB H T* & "t -5 3 t fc» X § § fc* . 0.02 
m g/k8~5m8/kg-?S-^-tS 3 ILu. L ^ L ft fc* «b *5£Bfl GC-B^'I4 fbt/ H ^ 

-t & m mM it z tt h cd tsc-5-m tc $j m 2 ti s t <?> a ft c 

[ 0 0 6 5 ] 

(1) GC-Bv£'tt«H£*^«^ i: LT#fe. FGFR3^^^ * L ft M#lc -5 
^jn ffl ffl j& m . 

(2) ®#ft^m*icf$m s ti* . (i) iciee^ifl/^t/o 

(3) ffi#j%*£,e#w^<7>fls#ic&ffl $ ns x Jiie (i) izmmcoffl.j&tyi° 

(4) ±ie#^it^n6*tX#'l4#<50#^-?*>S . -hie (1) ~ (3) tfov^-f ti^k:IBIS<?>ffi^^. 

(5) ±fe#J%itflnj[)**i|#. ®#x m#^V/XliR#<?>#^-e*>S . ±ie(D- (4)<7>v^-f 

[ 0 0 6 6 ] 

(6) Jiie^H**-^ -7* H T* cfe -5 . _hie (1) — (5) <?>^-f tl^lc|B«S<?)ffl^^. 

(7) _hie^7°^ H NPX 1^4? S . -hie (6) lcie«^ffi/^t/o 

(8) _hieCNP*». t h *#t?iif^L^Xli^^i*<50CNP-22^VCNP-53^'b®JR5 ti -6 . _hie 

(7) ^ ie®<?>ffl^^o 

(9) _hieCNP*»g£?U§-^ 1 <7>CNP-22XttI^US-^ 2 <r> CNP-5 3T*> -5 . _hie (7) tcieiS^ffi^ 
[ 0 0 6 7 ] 

do) ±ie^si?#jb*. le^ijs^- 1 xaE^js^- 2 <t>t ^ j mmn tcfcv^x \^m<7>-r = j 

mt)*X9i. iS«X»±f+/in L^oCNP«tt**-r* t^T?*>* . _hie (7) lcie«S<^ffl/^t/o 

(11) GC-B*^tt<k-t« chlcioT, FCFR3S^^%- L ft v^M#^#^^l#/jni- * c t * 

(12) _hie#*i#^n**i^#tt#^f**T-*>€» . ±ie (1 1) icie®^#^^^D77vio 

(13) _hie#^i#^n**7^M#. mn. m#jRv/xi±R#<7>#^T*>*. _hie (in xa (12) 

tc ie®<^#^Jf /jn^vio 
[ 0 0 6 8 ] 

(14) _hieGC-Bib*. CNPXtt^coM4>#tc «k o TvHttfb^ tiS . _hie (1 1) — (13) <^v^-fti^ 
tc ie®<7>#^4H ^jn^vio 

(15) _hieCNP**. t h ^#t?nf #L^XliJ^«i*<soCNP-2 2XttCNP-5 3T*S . _b (14) tc 

ie«<^#*i#^^ao 



(16) ±iecNP^\ mrnrn^- 1 cDa?-22X\$mmm^ 2 <t>cnp-53t#>s . .tie no izmm<^ 

(17) _hiemi?#^. le^os^- 1 xitmmm^- 2 <vt 5 j mmn \z&^x \^wtm<n-r 5 ; 

&i)*Xik. W.mXlZttfia L ^oCNP^tt^* t« ^T&S . (14) ic Ir3« tiffin 73 

(18) GC-B^tSttfcJf £ i: LTtlH MJcofgffiM^: ^ 9 ') - - > 7 ~t & Z t it # t? . # 
if fin 3U <?> x ^ - 7*7jv£ 0 

[ 0 0 6 9 ] 

(H) Gc-B^^^-t zm&mmx\tmwfrnmm&*<r>Mm-&mffi l . im^mm^ 

^#t?. (18) tcISiS^ a ^ «; r^vio 

(20) _hieGC-B<^^tt^. fflBJiart c GMPj^^S LTiS^tli . _hK(18)Xli (19) lcfB« 
<7> 7, 7 _ - > ^ ^ ^ o 

(21) GC-B*&flHl2E3!.<* i±/cig«!ffl)iat*^^fJi L . MWflat*^itM^H<^l¥ftTXli#l¥ft 

x^mmn c gmp^^s^^^^s t LT#j*it Mj^ffi^ai^ * * 3 

t^#t?. _hie(18)~ (20) tcie«<7) X 7 'j r^vio 

(22) GC-B^^'l±fbi-§ d tic «fc 9 FGFR3S^* L ft v*$K#tt#£ # ^ $ 
[ 0 0 7 0 ] 

o T frj PK 2 tl § «t <^> T? tt ft 

[HJfefll 1 ] 
[ 0 0 7 1 ] 

CNP h 7 > 1- 7 -7 0 xf^tilffl -< * ? -<7>fitlfl 

13 1 Alc^-t =k 7 pGEM-T easy vector ( P r ome g aft 881) \z ~? x CNP cDNA ( 5 2 6 bp: 
FEBS Lett. 2 7 6 : 2 0 9 - 2 1 3, 1 9 9 0 ) % ^ 7*7 n - - > 7* $ % tz t <7) * P s t IT^Bf L x BfiH% 
¥^fkLT vt7 XCNP cDNA£!H$!l Lfc. pSG I -< f 9 - ( P r ome g a ; 0 1 B) ^Eco Rl 
TtflSr t Df^^¥7ff ft L T . HI 1 C<7> J; 7 ic ~?^> XCNP cDNA^ 1 i g a t i on L . SAP-mCNP ~* ? 
9 - ( p SGI -CNP) tfFlLt. 
[HM 2 ] 
[ 0 0 7 2 ] 

CNP h 7>Xy IZ'V 7 "7 ^ 7. 7) §U 

^>yx^y 3 >fflDNA77 <7> Jc 7 tc L X M M L fc. * -f CNPiifST ^ 

A L £: SAP-mCNP^ 7 ? - (p SG 1 -CNP ; 0 1 C) % . Hindi I lis J: VXholTiUtll L CNPiafe 
T^#t?Dfn- (*3 2. 3 kb ) *m *) tfj t fz. Z^MPr^:, Gel Extraction Kit (QIAGEN)tcJ; *) 
0i|X L . 3 ng/ M Wz ft § Jc 7 tcPBS"T^fR LT >(>^i?y a >fflDNA^ 7 r > > h (02) 
b L fz* 

[ 0 0 7 3 ] 

DNA7 7 7* > > h f )iAt§ ^ ^ XhQ^^IB a . ^<7> j: 7 lc L T 0JR Lt. "t ft ^ . 
C 5 7 BL/6ti ^ 7. (B* 7 v t) \z 5 i. u<30«mJfiLvf tt'l4)»*Jm* ^ ^> (PMSG) ^Ifl? 

[ 0 0 7 4 ] 

-f>^^7^ 3 >Jf!DNA7^ 7* > > N i± , v >f 7 n v — t° ^ U - 9 - * ffl X SO t^SBIP 
^ vi A L ( ^ - > ^ - r -f- >f > 7* co Sff t$tr ( ¥ ± ft ) . 1 9 0 - 2 0 7 . 2 0 0 0 ) o DNA7 7 7 
> > h * 66Ofic?>C57BL/6JI0S^>i A L . SB. 2fflflaSr1 lc L T v^fc m 5 6 1 M * . f^««gl 
B acoSgitrJ^IPWtcn-PJ^/i *> lOMrtu^: ( 1 E O 2 OAShO^) *W Lfz. 
[ 0 0 7 5 ] 



ix-y 7-7^7. (JilTs Tgmi: letSi" £ ) T-^ofec KT. lc # <b *i 7c "7 ^ % F oun d 
e r 1 12 IS t" -S o 
[ 0 0 7 6 ] 

Founder tt^Tit^^^Tx c tl <b 5 7 > <r> |*| 4 7 -f > <b . iX it W ( F 1 v *j x ) <o 

immm s ] 

[ 0 0 7 7 ] 

CNP h => > X x - -y 7 ^ 7.^3tfe^^»^f 

Sli^t^o/c^^X^S (#3 15mm) % ff IX L T p r o t e i n a s e (55°C. 100 rpmTM 

B*gl) LT$gfl?iS*#fc. C<^f#i£^*$ifrgifj#flt^g ( KURABO NA- 1 0 0 0 ) lc ^ 
1+T r y ^DNA^IUM Lto r ; ADNA15 h g^Pvu I 1 ( 2 0 0 U) TJM LTft^7i ; - ;i, 
• ^ a n * ^ A#LIIlC J: o T fcl Kl£ t£ % Rfcv* fc&C x 57 ; _ , v itl^TDNA* L fc. 0 

$ ftfc DNA^ 25 (x l<r>U\zmm L T 0. 7%7^P-xritM*lll (50V/^mi±) tc . 
*fft&T&. r^^O. 25 M HCl^*T15#W#LIILTDNA*tfl»fL. *^LT^b«. 4 M N 
a 0H^ 4n>>> 7" L > lc — ■Ift'/n -y ^ >r > 7* L 7c . ^<7>lt. > > 7" U > _L<7>DNA^: 

y^nx > 7 vJ-em^ L fee > > -f v > ^ ^ A -? ') ¥ A -t£- >- a >>S^ ( 50% * >i u 
TH\ 0. 5 x Denhardt * s* 0. 5% SDS. 5x SSPE) T'MM (4 2°C. 2&f W) LXfrh. CN 
P*>cDNA (*9 0. 5kb) * i: L T Be a BE ST Labeling Kit (TaKaRa) T PI SSI L 7c 3 2 P^li f 
n - 42°CT*-H&^ "7* 5M -tf- >• 3 > L fc. ^<7>lt. ifti#3gi*(2 x SSC. 0 

. 1% SDS) T5 5°Cs 2 0 7>HSmii L X h I mag ing Plate (Fuji Film) ic-HftigyfcL. ip A 
itfeT^x r^-^^BAS 2 0 0 0 (Fuji Film) T^ttt L 7c (03 ) . ff£Mv*7 7. (WT) T* li 
3^<7> x r ^ (wild CNP gene) ft 3 *l . F 7> 1^7 7vOX ( Tgm) T li w i 1 
d CNP genelcTjtixT . m Am i * <t> x r + ^ (transgene) **2*#iii $ tifc. 

[^Stefi 4 ] 

[ 0 0 7 8 ] 

CNP h 7>Xyi-y 7 v ^ 7. [c It § CNP<^ f&3£ 

CNPil^<7>IiJSlc li. CNP-22 ElAlO/^^-yh (PHOENIX PHARMACEUTICALS INCttD^ffl 

[ 0 0 7 9 ] 

7 3ai^<7)llrJffiCNP h 7 > x ^* oc — v ? ~? *y xfc «fc v tt H <t> IE ^ la] HI v f 7. § 3 J % x - 
[ 0 0 8 0 ] 

m A L fc]fi^T^^^m**^?©$ tiSKggTJ^SffFME^SSsC L . ITfSMO.lgtc^tLT 
» _h IS i!) S -y h <7) E I A assay ^ -y 7 T - 1 mL^ Tjn x. yK/^ L tz „ -7 - >; > r 7* u > 5^- ( 
txnhayti) T'*ty + ^XL, I'L^i ( 2,0 0 0 rpnu 5^W) L ±vf * CNP-2 2 

[ 0 0 8 1 ] 

ff IX L 7c lis fc x 1 ms^xf iy-y7;>4Si' 4 + h 'i O u U ( *£iE fb^fttU ) 
2 h V 7°^ ^ISS^e^T 7°a (SigmattM) ^$*LTiriLTif$7>lL, C 

np-2 2 mmw\ m. * > ^ t Ltz, 
mfefa^-zm 1 ictkLtco 

[ 0 0 8 2 ] 



m 1 1 



1 CNPh^X^it-^-T^Xfc&tt^CNP^ 





Liver 

(ng/g tissue) 


meanrtSD 


Plasma 

(ng/ mL) 


meanzhSD 


Wild type No.1 


38.8 


29.3±20.5 


0.3 


0.3±0.06 


No.2 


5.9 


0.4 


No.3 


43.3 


0.3 


CNP t R m No.1 


293.3 


290+81.7** 


10.3 


8.0±4.7 # 


No.2 


370.0 


11.1 


No.3 


206.7 


2.6 



[ 0 0 8 3 ] 

CNP h => > ^i? v 7 V? ^l$m±m\ztt^ &¥i$i§.±m~mmm (mean+SD) coitWtX 

itmmxm iom. aimxm2^^af-22mm^^Lx is *> . ^-fii^m^^miz^M^m 

T'tofc. ZilhtoffiM £ *) . CNP h 7 > X is x. — v 7 v O X \z is X x CNP ^ 7° ^ F fc* jfi 
flj f£3H £ *l T § 3 i: 3b*ai If. £ tl 7c . 

immm 5 1 

[ 0 0 8 4 ] 

CNP h 7>Xy'x-7 7 V ^ 7. IC It § f&M &m 

ittttt^CNPh 7 > 7. x — -y 7v^xfcj;^<^IE^|5]}gff<7>»flI:K(naso-ana] length 
■ cm) ^ . 2-9M^lct>7c 9 Mftlclij^ L 7c (04) . -e<7>*SIPU MB t *b \z CNP h 7 > 
7. x 1 - 7 7 7. liAJJE^fc'IEfltl^Jgff ck *J ^± £ < . # J% if fln *?* ii £ tiT u 

[ustetfo 6 ] 

[ 0 0 8 5 ] 

CNP h 7 > ^y* 1 =. v 7 ^ ^.^^i5C#<^ffl«l^»»*f 

^^#c#<^j?^ ^mm^mizm^f-t 9 sa^cnp h 7 > 7. ^ x =. v 7^7. 

. *JII#*2 0%4wi, v V y\z «k ») 1 L-£. * <t> ^ 2 0 % EDTA-4N a ( <b^?±iSi 

) tKvSv* (pH/.4) icillLTflftMLfctx ^ii#^MH^IE4 J 7^^Df t T^vS tc^vwx- 
7 7 ^ > atl L . 7 7 -f > 7*u -y 7 ^f^SSI L fc. J¥ 5 4 M m<7> *7J >t % ^ 7 n h - A^fl! 

1*2 iix u > -xio^Ttfo 1 3aif*itt« «?*f v 7 b c 1 pap. tut^ 7 j tr xa«) 

IdX^iA^. [B]V7 h ^fflv^THIf 5^lcouT> ttibJB. i#8tJB* flE^cJS^ff^^ 
tflU LT^mi^Bft L . "c<7)Mfa<7)&m<om£ t Lfc, _hiB3 J8 fHft * * 

f®#<7>^^$X#7>j? 5 L fc. Z tl^Jli ICOV^T . TEST |1]J]I1T t CNP h 7 > 7. ^ a: =. V 
^^xoBTf^IfeiVi^ii^ltilL (Microsoft Excel2000, ^ >f 7 a V 7 h 
fttH) ^ *tJ£<7>£v*Student <r> ttfifelz «fc o Tfrltf^^^ffi 1 *fr o ( SAS ver. 6.12, SA 

[ 0 0 8 6 ] 

CNP h 7 > a: ^ «y 7 v ^7 7. (CNP tgra) icfcuT l± . IE^^ ^ x (Wild) \zlt L TfriLH 
(Resting) . If Mil (P r o 1 i I e r a t i ng) . flE^JS (H y p e r t r o p h y ) is J; V ^ ^ s+ (To t a 1 ) <ry -f ^ 

xiz-D\^xm$\-^miz^Mizf^Mmnm^m^ z t Ltz cms) . 

^>x GC-B>$'l4fb^H^lifiT-^€.CNPli^*^#^ ; &JB^J¥ < tS - t iz «k *) x ni#LI^<^ 



[ 0 0 8 7 ] 

[0i] 3<7>eui. cnp h y I- v ? -7^7 ?swmm-< ? ? -<r>nm-£^-?« m 

1A : pGEM-T E a s y ^ ^ 9 _ lc jg_ * * ft fz ^ <•? * CNP<^ c DNAfc P s 1 1 XV] »J HtS LS*ia^ 
¥7tfbL/co 0 1 B : pSGl^Eco R I X 81 II L T Df flft % ¥vi ft L „ 0 1 C : 0 1 ATf# 

[02] 3<7)0li. x 3>fflDNA7 7 ri> ft^f, [3 1 C^Op SGI -CNP 

Hindi I 14? J: UXho\X^M L CNPiaftX- * £t?»f A" (#9 2. 3 k b ) fctfl ») idtS L 

[0 3] 3^0lix CNP h => > x >? x - v V -?^y ^^IftflM iS^^to ffX 
Iv^x (WT) T* ^ ?•)-», (wild CNP gene) fc**kaj S ft . h^>^i?i-*; 

y- 7. (Tgm) T-iiwild CNP g e n e ic fin £ T . 41 Ait fe^ tfe * <r> is >r + >v ( trans gen 
e) )b*2#*fc£fi 3 ftfc 

[04] 3^0li. CNP H t> > ^ ^ x. - v ? v ^ x<7>^ftffi^(7)Ji^^:^i- 0 ftl^CN 
P h 7>xyix.y ^7^x(K)IJ, 2 MS^WI^^^cLTiE^lsJ^fP (WT) «WLT 
*«lc*flE^**^^o (i£0)o ttTH. 4a4Hm«^LTIE?iriqIJ£fF (WT) <t>M 
LT*^lc»HL^**^^o (£0) . *: p < 0 . 0 5, **: p < 0 . 01 vs. WT, ttJ£*> 3:v>St 
udent t*ft^ 

[05] :<7)@li, CNP h => > x is x. — «y ? x<^^cM#/^ft^:#<^flEj¥^^-to C 
NP h 7 > x y i x ,y ^ v 7x ( CNP tgra ) g x ftcjtJS (Rest ing) . ifMJl (Pro 1 i f er a t i 
ngK HE* 11 (Hypertrophy) 4? =k V d ft «b <?> 1+ (Total) ~t ^ T lc o o X JESfa] 
flgff (Wild) CjrtLTtStJIii^fe. *: p < 0 . 0 5 > **: p < 0 . 0 1 vs. Wild type, ft 
&v^Student t^S, 

[ 0 0 8 8 ] 

KflJg-^ 1 <DWl^ : 6-Cys t 2 2 - C y s <t> H6 T V * ;u 7 >r K ^^i'ffM 3 tlT o 5 0 
Ifi^JS¥ 2 <^s£Bfl : 37-Cys t 53-Cy s<?> 7 -f H ^&i) ! f^ 3 ftTv^ 



Jfg^*»0^$ ftS). 

ffifll f¥ 5 AXSe^J <?> t& Bfl 

BEflJg-f- 6 <7) AXK^J^^Bg 

lEflJg-f- 7 <?) AXK^iJ^^BH 

se?ij 9 ^ Axse^u <?> m m 

BE 511 S ¥ 10 <7) A X Sr3 n ^ M m 
, Leu, Met; 6 -X a a = Leu, lie, 
, Ala, Trp, His, Lys, Ser, 



: CNP-22i^ip# (Z z X , 
: CNP-22i^ip# (z :t\ 

: CNP-2 2g^ip#: ( 3 :t\ 

: CNP-22tM# (z z X x 

: CNP-22^ip# (z z X x 

: CNP-22^ip# (z z X x 

: CNP-22!M# (c z T- . 

: CNP-2 2 sj^ip T* ( z ZX 
Ala, Val: 11-Xaa-Ser 
Gl y : 1 4 -X a a = G 1 y, Lys, 



4 K 



X : J A >i -7 i K 



6-Cys t 2l-Cis<7>ffl-Zi? A ;u ~7 
6-Cys t 22-Cys<^ 

6- Cys t A ;u 7 1 K 
l-C y s i: 1 7-C y s^ ffl X i? x ;u 7 ^ K 

7- Cys t 2 3-C y s <50 |Ty X ;u 7 1 K 
6-C y s t 2 2-C y s <r> ffl X "J x >i 1 1 K 
l -C y s i: 1 7-C y s <r> ffl X i? X >i 1 1 



x 4-X a a = L e u , lie, Val 
, Ala, Gl y, Thr, Asn ; 
Ala, Leu : 1 5 - X a a = Leu, 



5 — X a a = Lys 
1 2 -X a a=Me t 
Me t o * fz 



l-Cys t 17-Cysc^WT-^ X n 1 i H a frWtfcZ ilTv^S. ) 



SEQUENCE LISTING 



< 1 1 0 > N a k a o , Kazuwa 

< 1 2 0 > Agent for increasing body height 

< 1 3 0 > P 0 4 - 0 2 1 4 

< 1 4 0 > 

< 1 4 1 > 

< 1 6 0 > 10 

< 1 7 0 > Patentln Ver. 2. 1 

< 2 1 0 > 1 

< 2 1 1 > 22 
< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 3 > Description: A disulfide bond is formed between 6-Cys and 22 

< 4 0 0 > 1 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 

Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 2 

< 2 1 1 > 53 
< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 3 > Description: A disulfide bond is formed between 3 7 - C y s and 5 

< 4 0 0 > 2 

Asp Leu Arg Val Asp Thr Lys Ser Arg Ala Ala Trp Ala Arg Leu Leu 

15 10 15 

Gin Glu His Pro Asn Ala Arg Lys Tyr Lys Gly Ala Asn Lys Lys Gly 

20 25 30 



Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met 

35 40 45 



Ser Gly Leu Gly Cys 

50 



< 2 1 0 > 3 
< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i i i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 

< 4 0 0 > 3 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp A r g lie Gly Ala 

15 10 15 

Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 4 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Seguence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between O-Cys and 22-Cys 



< 4 0 0 > 4 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 

Gin Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 5 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i 1 i c i a 1 Seguence 

< 2 2 0 > 

< 2 2 3 > Description ol Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 

< 4 0 0 > 5 

Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 



1 



5 



10 



Ala Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 6 

< 2 1 1 > 1/ 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i i i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 1-Cys and 17-Cys 

< 4 0 0 > 6 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Met Ser Gly Leu Gly 

15 10 15 

C y s 



< 2 1 0 > 7 

< 2 1 1 > 23 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Seguence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 7-Cys and 2 3 - C y s 

< 4 0 0 > 7 

Ser Leu Arg Arg Ser Ser Cys Phe Gly Leu Lys Leu Asp Arg lie Gly 

15 10 15 

Ser Met Ser Gly Leu Gly Cys 

20 



< 2 1 0 > 8 

< 2 1 1 > 27 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Seguence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e g u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 6 - C y s and 22-Cys 



< 4 0 0 > 8 



Gly Leu Ser Lys Gly Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser 

15 10 15 



Met Ser Gly Leu Gly Cys Asn Ser Phe Arg Tyr 

2 0 2 5 



< 2 1 0 > 9 

< 2 1 1 > 22 

< 2 1 2 > PRT 

< 2 1 3 > Ar t i i i c i a 1 Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where a disulfide bond is formed between 1-Cys and 17-Cys 

< 4 0 0 > 9 

Cys Phe Gly Leu Lys Leu Asp Arg lie Gly Ser Gin Ser Gly Leu Gly 

15 10 15 

Cys Asn Ser Phe Arg Tyr 

20 



< 2 1 0 > 10 

< 2 1 1 > 17 

< 2 1 2 > PRT 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Description of Artificial S e q u e n c e : CNP - 2 2 

derivative, where 4-Xaa = Leu. lie, V a 1 : 5-Xaa = Lys, Leu. Met; 6 -Xaa = Leu, lie 
. Ala. Val: ll-Xaa=Ser. Ala. Gly. Thr. Asn; 12-Xaa=Met. Ala. Trp. His. Lys. Ser. 
G 1 y ; 14 -Xa a=G 1 y. Lys, Ala. Leu; 15-Xaa=Leu. Met and where a disulfide bond is fo 
r m e d between 1 • C y s and 17-Cys 

< 4 0 0 > 10 

Cys Phe Gly Xaa Xaa Xaa Asp Arg lie Gly Xaa Xaa Ser Xaa Xaa Gly 

15 10 15 

C y s 



[mm%] mm 
im 1 ] 



B 



CNP 



j8 -globin Eco RI 

poly A signal 



0 -globin 




Hind 




CNP cDNA 



poly A signal 
Xhol 



[0 2 ] 



SAP 



p-globin 



Probe 



P P 

J i_ 



CNP 



121bp 



PA - 



Tgm 



WT 



transgene 



transgene 




wild CNP gene 



wild CNP gene 
1 -4 wild CNP gene 



[0 4 ] 




[0 5 ] 



mean +SD 



600 



500 > 



« 400 

X 

« 300 
fE 200 



100 



□ Wild (n=5) 
■;GNP tgm <ri=5) 




Resting Proliferating Hypertrophy Total 



mm 

\m : ck^m r~r->ii/ 9 =7 -Ml (GC-B) v£14«H^1r*«^ t LTtfe, FGFR3® 

L%\^mfo\z&^^ z%^mwmm.f&%!i . cc-B^teft:-*-* c fcicko-e. f gf r 3 

[38JREI] 13 5 



ajJSBAJgJE 



5 0 1 3 8 2 3 1 7 
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